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CHAPTER C23
HAZARDOUS MATERI AL CONTROL AND MANAGEMENT STANDARDS
C2301. DI SCUSSI ON

a. Hazardous material control and managenent (HMC&\) standards address
the storage, use, and disposal of all hazardous naterial (HM. The
information in this chapter provides the detail ed guidance that ships need to
properly manage and control HM It inplenents the considerations contained in
Chapt er B3.

b. Special precautions are required for the stowage, handling, and use of
HM aboard ship. Significant hazards include fire, poisoning by breathing
toxi c substances in unventil ated spaces, dermatitis, asphyxiation, and burns
of the skin and eyes. This chapter contains specific nanagenent gui dance and
precautions for stowage and use of all HM precautions for subcategories of HMV
(flamable nmaterials, toxic nmaterials, corrosive naterials, oxidizers, aerosol
contai ners, and conpressed gases), and specific precautions for selected
materials. Chapter B3 describes HM energency response and training
requi renents.

C2302. GENERAL HMC&M STANDARDS

a. HM Requisitioning

(1) Before ordering any HM ships shall deternine that a valid
requi renent exists. The Ships Hazardous Material List (SHW) provides the
requi renents for shipboard HM Ships shall order only material allowed by
this docunent, unless otherw se specifically authorized by the commuandi ng
of ficer (or other designated officer O5 and above).

(2) If a HM minin zation center (HAZM NCEN) is in operation, this
center shall requisition all HM (including HM storage containers) with a SHW
Mat eri al Managerment |ndicator (M) of "Y'. HMitems with a SHW\L MM of "N’
may be requisitioned by individual workcenters.

NOTE:

Sonme hazardous material may not pose a significant safety or health hazard
to users. Oher HM may be used by a specific workcenter with the required
know edge of the material and for which centralized control is
unnecessary. These materials are not required to be requisitioned,

recei ved, and issued fromthe HAZM NCEN and are identified by MM of "N
in the SHML.. Those itens with a M of "Y" should be nanaged by the

shi p’ s HAZM NCEN

b. SHML. The SHML is a record of the HM authorized aboard U.S. Navy
surface ships. The SHWL provides surface ships with the ability to detern ne
HM aut hori zed and precl ude stocking of dangerous material for which the ship
has no use. For ease of use, the SHWL is provided quarterly on the DoD s CD
ROV| Hazardous Material Control & Managenent/Hazardous Material |Information
System (HMC&M HM S). The SHML can be searched using FSC, N IN, nonencl ature,
or part nunmber. Each SHWL itemis marked with a HM use category in the
Al'l oned Onboard data field. The Naval Supply Systens Conmand working with the
techni cal systens conmands assigns these use categories based on a technica
and safety and health assessnent of the product. These use categories are:

(1) Allowed (A). No restriction on use of this HM on surface ships.
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(2) Prohibited (P). HMnot allowed aboard surface ships and cannot be
requi sitioned.

(3) Restricted (R). HMnot allowed aboard surface ships except with
specific restrictions.

(4) onsolete (O. HMthat is obsolete and in nost cases no | onger
procur abl e.

(5) Not Determined (N. HMthat is under review for authorization for
use afloat. This HMshall not be issued or used unless/until it is validated
as necessary and action is taken to add it to the SHWM.

Equi pnent and tasking vary among ships within a single type, and
configurations of individual ships may vary over tine. |If a ship has
identified a valid requirenent for an HM and that material is either not
listed in the SHVML or is listed with a P or N, personnel shall conplete a SHW
Feedback Report (SFR). They nay generate this report using Hazardous Materi al
I nventory Control Systemfor Wndows (H CSWN) or Standard Autonated Logistics
Tool Set (SALTS) software and submit it to the Naval Inventory Control Point
(NAVI CP) Code 07122, notifying the appropriate type conmander and procurenent
department. NAVICP will screen and flag SFRs for technical commands, which
will provide a response within 48 hours of submission via SALTS. |If SALTS is
unavai l abl e, reference C23-6 provides a hard copy SFR fornat.

NOTES:

1. The fact that a HMis listed in the SHW does not in itself prove
a "valid need" for a given ship to have that item aboard. No ship
will have a valid need for all itens in the SHM.. Each ship nust
assess its own needs, using the SHWL as a gui de.

2. Subsets of the naster SHML tailored to individual ship types
(Type-SHMLs or T-SHWLs) shall be used by ships for which they are
avai l able. T-SHWMLs have been built into HHCSWN as the authorized
use list for each ship. T-SHWs are updated nonthly and placed in
a downl oadabl e repository SALTS for use in updating the H CSWN T-
SHMLs. Ships of a type not covered under the existing T-SHWSs
shal | use the master SHW. as their authorized use |ist.

c. HM Open Purchase. Navy policy is that, to the maxi mum extent
feasible, ships shall only procure and use standard stock HM

(1) I'n the exceptional case for which the stock-nunbered product can
be clearly denponstrated to be inferior, or due to the urgency of need cannot
be satisfied fromsupply system stock, conmanding officers may justify and
aut hori ze open market purchases of HMfor those itens. The SFR when
conpl eted and signed by the conmmandi ng of ficer (or a designated officer OG5 or
above) and attached to the purchase request, shall be used as the required
certification. The ship shall obtain an MSDS fromthe manufacturer or
supplier prior to approval of a new product for purchase or use and retain the
MSDS aboard. An SFR with the HM S MSDS nunber shall be submitted via SALTS to
NAVI CP Code 07722, notifying the appropriate type conmander and procurenent
departnment. |If no MBDS nunber is available in HMS, subnmt a hardcopy of the
MSDS t o NAVI CP Code 07722.

(2) If ships or other conmands are approached by conmercial vendors
offering HM not listed in the SHWL for shipboard use or for substitution for
stock- nunbered HM they shall refer vendors to NAVICP, Code 07122.

d. HM Recei pt
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(1) The supply departnent shall check all containers of HM obtained
t hrough open purchase upon receipt to ensure that they contain a
manuf acturer's | abel as described in paragraph C2302e. They shall refuse a
cont ai ner not so marked.

(2) Wien HM contai ners are accepted and brought aboard, they shall be
i medi ately placed in an appropriate stowage | ocati on based on the hazard
associ ated with the product.

(3) If a HAZM NCEN is in operation, the HAZM NCEN shall be the
receiving point for HMthat was requisitioned by, and will be issued from the
HAZM NCEN. This will allow HVM data to be entered into the H CSWN software
HNIEﬁth a SHVL. MM of "N' may be received fromsupply by the requisitioning
wor kcent er.

e. Contai ner Marking

(1) Manufacturer's | abels for shipboard identification of HMV
containers nmust clearly identify the material nane, the nanufacturer's nane
and address, and the nature of the hazard presented by the HMincluding the
target organ affected by the material. A manufacturer's |abel nay be a tag,
sign, placard, or gunmed sticker. When dispensing HM fromthe shipping
contai ner to another container, personnel shall annotate the receiving
container to indicate the material name, manufacturer name and address, and
the nature of the hazard (including target organ) as specified by the
manuf acturer to preserve the continuity of information. To mark unl abel ed
contai ners, tanks, or containers where the | abel has been destroyed or
damaged, ships may use the Departnent of Defense (DoD) Hazardous Chenica
Warni ng Label, DD 2521 or DD 2522. HM S provides this |abel and | abe
infornmation at the end of each MSDS. Personnel can print the |abel on plain
paper or the pre-printed color fornms: DD 2521 (8.5"x11") (S/N 0102-LF-012-
0800) or DD 2522 (4"x7") (S/N 0102-LF-012-1100). |If the material is used and
not inits original container, the HAZM NCEN (work center) shall ensure that
the material is |abeled as required above. |In addition, a |abel identifying
the material as used HM (see appendi x C23-B) shall be conpleted and attached
to the container. This label shall contain infornmation on the process in
which the material was used (e.g., used spring bearing lube oil, circuit board
cl eani ng solvent, dried out epoxy paint, etc.). It will also identify any
known inpurities that the material mght contain based on routine PM5 anal ysis
(e.g., Naval QG| Analysis Program (NOAP) test results) and any special storage
requirenents. This information is necessary to assist the shore activity in
properly storing the used HM and filling out disposal docunments if the
material is processed as waste.

NOTE:

If the material is transferred into a small container, such as a
dropper bottle for boiler water chem stry, and insufficient room
exists to place the required infornmation on the |abel, the |abel shal
at a minimumcontain the material name, manufacturer's name, and stock
nunber. The ship shall provide the remaining information on a card in
a location known to users, that is in close proxinity to the
container, so that it can be readily referenced. |In addition

suppl emental |abel information shall be cross-referenced to the
smal | er contai ner, using nunbers or letters (e.g. MSDS serial nunber).

f. HMIssue. Only limted quantities of HM essential for inmmediate needs

during a work shift shall be issued fromflammable |iquid storeroons or other
i ssue rooms. Cenerally, less than a 7-days supply of each routinely-used item
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shall be in or near the user conpartnment for HMissued fromthe HAZM NCEN
(SHML MM of "Y").

g. Collection And Ofload O Used Or Excess Hazardous Materia

(1) Control of shipboard used or excess HMis an inportant elenment in
the Navy's conprehensi ve HM nanagenent effort. Ship's force shall carefully
follow the practices delineated for shipboard HM di sposal and of f-loading to
m ni m ze workload and allow full conpliance with applicable regul ations.
Supervi sors nust enphasize to all hands that they must control and of fl oad
rags, protective clothing, enpty containers, and itens used in spill response
cont am nat ed by hazardous substances with the sane precautions as applied to
all other HM Reference C23-1, appendix L provides guidance for the transfer
and di sposal of used HM The requirenments detail ed bel ow shall not preclude
t he overboard di scharge of HM during an energency where failure to discharge
woul d cl early endanger the health or safety of shipboard personnel or would
ri sk severe danage to the ship.

(2) Ships shall exhaust all beneficial uses froma HMprior to
transfer or disposal. This action includes increasing the useful life of the
material by extending the shelf |ife per approved procedures outlined in
reference C23-2 or redistribution within the ship for reutilization

(3) Collection of Used HM Appendix L of reference C23-1 and
Mai nt enance Requi rement Cards (MRCs), as applicable, provide guidance for
det erm ni ng which types of used HM nust be collected and held for treatnent by
shore disposal facilities.

(a) Ships shall segregate collected used HM They shall nornally
fill a container with one type of HM i.e., all the used HMin a container
shall normally be of only one stock nunber. They shall place used HM eit her
in the container for the original material or in an inpervious container
specified in appendi x C23-A. The contai ner shall be securely seal ed using the
installed or provided closure devices to ensure the container does not |eak
during transportation. The container shall be properly |labeled (refer to
par agraph C2302e for | abeling requirenments) to indicate content, and stowed in
appropriate locations following the stowage precautions in this chapter for
conpar abl e HM

(b) If the contents of a HM contai ner are unknown, the |abel nust
state so, and fleet accounts nust pay the costs of chenical analysis to
determ ne specific content. The workcenter originating the HV for offl oad
shal | provide any useful information in identifying the origin or conposition
of the material in the container. |If the contents are unknown and the
originating workcenter can determ ne by experience that the material is
fl ammabl e or conbustible (the nost comon type of HM aboard ship), reactive,
toxic, or corrosive, they shall supply that information on the container to
al | ow proper stowage aboard ship and at the receiving shore activity.

(c) Specific procedures for oil pollution abatenent, including
requi renents for segregation of oily wastes, used oil, and waste oil are found
i n Naval Ships Technical Mnual, Chapter 593, "Pollution Control." Ships
equi pped with oily waste hol ding tanks (OWHT) shall direct all shipboard oily
waste to the OMHT. They shall collect used |ube oils separately and store and
| abel for eventual shore recycling. They shall also collect synthetic |ube
oils and hydraulic oils separately from other used/waste oils. Ships that do
not have a system dedicated to the collection of used synthetic oils shall use
epoxy-lined steel containers, properly |abeled, for eventual shore recycling.

(4) Procedures for Of-Loadi ng Used or Excess HMto a Naval Shore
Activity. The HM supervisor shall receive and consolidate all used HMfor
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of fload. The HM supervisor shall turn over used or excess HMto the shore
facility Hazardous Material O fload Team (HOT), normally the local fleet and

i ndustrial supply center (FISC). Ships that have a HAZM NCEN aboard shal | use
t he HAZM NCEN as the collection point for all used HM

(a) Processing Used HM

1. The HAZM NCEN (or workcenter generating used HM for ships
not having a HAZM NCEN) shall ensure that HMis properly packaged in the
original container or in a container specified for the material in appendix
C23-A. If any questions exist regarding the integrity of the origina
container (e.g., badly rusted, badly dented, or poorly sealed), the contents
shal |l either be transferred to a new contai ner or the HAZM NCEN wor kcent er
shal | place the damaged container into an "overpack" container (a steel drum
wi th renmovabl e cover (see appendi x C23-A)). The overpack container shall be
filled with sorbent material to absorb possible | eaks and prevent novenent of
the original container within the overpack container. Refer to paragraph
C2302e for |abeling requirements.

NOTE:

Label or mark overpack containers regarding orientation to prevent
spills if the container were inproperly stored or transported.

2. The HM supervisor shall ensure that a DD 1348-1 or DD
1348-1A is prepared for each container of used HM Cearly identify the
following informati on (where known) on the DD 1348-1 or DD 1348-1A: the NSN,
the material name, and the manufacturer's nanme and address. The individua
filling out the DD 1348-1 or DD 1348-1A shall properly |abel the container
with information required by paragraph C2302e including the Used Hazardous
Mat eri al | abel (see appendi x C23-B)

(b) Transferring Used HM Ashore

1. The ship's point of contact shall contact the shore
activity HOT point of contact to request a pick-up and ascertain | oca
requi renents. These requirenents may be obtained fromshore activity
i nstructions, senior officer present afloat or ashore (SOPA) regul ati ons or
the response to the | ogistics request (LOGREQ . For used HM which can be
identified by a stock nunber, manufacturer and for which a MBDS is avail abl e
inthe HMS, no MSDS need be provided to the receiving Navy activity. One nay
be required if transferring HMto a non-Navy activity or overseas. Used HM
for which a MSDS does not exist in the HMS or which has been open purchased
shal | be acconpanied by a hard copy of the MSDS. |n situations where
conpatible materials are inadvertently nixed, the ship shall include the MSDSs
of each material in the mxture with the used HM If the contents are
unknown, the ship need not include a MSDS. However, they shall supply
i nformation, such as whether the material is flanmable or conbustible,
reactive, toxic, or corrosive, in the "Special Stowage Requirenents" item of
the Used HM | abel to all ow proper stowage at the receiving shore activity.

2. Navy shore activities shall only require that ships
provide used HMthat is properly packaged in the original container or in a
contai ner specified for the material in appendix C23-A. The contai ner shal
be properly secured and properly labeled with a properly filled out DD 1348-1
or DD 1348-1A and a MSDS, if the naterial originated outside the supply system
or a MSDS is unavailable in the HMS. Non-conpliant material shall be
returned to the originating ship. Receiving shore activities shall report
probl ens experienced with naterial received froma ship to the command and, if
flagrant or repeated, to the ship's i medi ate superior in comand (I1SIC. If
any additional requirenents (e.g., waste profile sheets) are placed on the
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shore activity by Federal or State laws and regul ations or by the supporting
Def ense Reutilization and Marketing O fice (DRMD), the receiving shore
activity shall ensure that these requirements are nmet using information
supplied by the ship on the DD 1348-1 or DD 1348-1A and contai ner |abel. \When
required, the shore activity shall charge analysis of unknown material to

fl eet accounts.

(c) Excess HM A workcenter shall turn in full, properly sealed
contai ners of usable HMin excess of its needs to the HAZM NCEN (or supply
department if a HAZM NCEN is not installed). HAZM NCEN personnel shall
determine if this material may be used el sewhere in the ship or if it exceeds
the ship's needs. |If the material exceeds the ship's needs, the ship shall
transfer it to the supporting FISC with a properly conpleted DD 1348-1 or DD
1348- 1A for each NSN of mmterial being transferred.

C2303. HAZARDOUS NMATERI AL M NI M ZATI ON CENTER

a. Ceneral. |If established, the HAZM NCEN shall store and centrally
control the issue of all HMwith a SHML MM of “Y” and collection of all HM
for disposal for the ship.

b. Functions. The HAZM NCEN shall performthe follow ng functions:

(1) Store HMin containers or conpartnents reserved and confi gured
exclusively for HM Bulk and infrequently used HM shall be stored in
conpliant storage spaces and only noved to the HAZM NCEN when necessary for
repl eni shment and use.

(2) Make HM available to workcenters 24 hours a day.

(3) Record and control HM using the Navy-devel oped H CSWN software in
a manner that permts auditing of both the store inventory and the user.

(4) Restrict the ambunt of HMin use to the | owest |evel necessary for
the work performance of ship workcenters. W rkcenters may retain a 7-day
gquantity of SHML MM “Y” HMused daily in suitable |ockers.

(5) Provide optinmal procedures and facilities for the turn-in of used
HM enpty HM contai ners, and HM contani nated itens.

(6) Consolidate previously issued unused HM for either reuse or
categorizing for alternate use.

(7) Properly process HM for safe of fload/disposal.
(8) Coordi nate procurenment and receipt of authorized HM aboard.

c. Facility. The ship shall identify suitable space for use as the
HAZM NCEN, based on the foll owi ng gui dance. This space shall have suitable
protection in the event of a fire or spill of HM (see C2304 for HM storage
precautions). The ship shall have appropriate personal protective equiprent,
adequate ventilation, sufficient shelving, and containnent to store safely,
segregate, and issue the various types of commopn-use HM used aboard. The
space shall be sufficiently |arge and equi pped to pernmt issuance of HM and
consol i dation of either used or unused HM enpty HM contai ners, and HwW
contam nated itenms. The ship shall install a conputer and peripherals needed
to run the HHCSWN software in the HAZM NCEN s adni ni strative office and not
in the HM storage area. NAVSEASYSCOM has identified spaces for use as
HAZM NCENs and administrative offices for nost ship classes. Type comranders
wi || provide guidance concerning interi mHAZM NCEN spaces, including m nor
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nodi fications to ensure proper safety and health, until final spaces can be
converted by SHI PALT.

d. Manning. Ships shall aSS|gn sufficient personnel to the HAZM NCEN to
acconplish the functions listed in paragraph C2303b. Shi ps shoul d use the
HAZVMAT Work Center listed in their Activity Manpower Docunent (AMD) as
gui dance for HAZM NCEN manning. |If the ship’s AVMD does not |ist a HAZVMAT Work
Center, HAZM NCEN manni ng gui dance shoul d be obtained fromthe type conmander.
The supply departnment shall train all personnel assigned to the HAZM NCEN on
their duties and responsibilities prior to assignnent.

e. Operation. Reutilization and inventory managenent is a proven afl oat
nmet hodol ogy that establishes central control and nanagenent of ship's HM It
relies on a controlled HMissue/reuse site (HAZM NCEN) with HM i nventory
tracking by HCSWN. This concept has worked successfully on both |large and
smal | surface ships. The follow ng guidance is based upon installations of
shi pboard HAZM NCENs:

(1) Startup. The HAZM NCEN shoul d reduce on board quantities of HM
t hrough i nventory control and nanagenent. After a suitable HAZM NCEN
facility(ies) is identified and prior to conmencing operations, the ship nust
plan to systematically and increnentally assune managenent and i nventory
control of workcenter HM stocks throughout the ship (for HM normal |y nanaged
by the HAZM NCEN (SHM. MM "Y")). This shall be acconplished by:

(a) Workcenter personnel in conjunction with HAZM NCEN personne
identifying and nmoving HMto the HAZM NCEN facility(ies). A maxi num of 7-days
use of HM nay be entered into HICSWN and rei ssued to the workcenter

(b) Storing in conpliant storeroons all HM beyond the capacity of
t he HAZM NCEN i ssue room

(c) Moving ashore all ship's excess HM for redistribution or
di sposal per the procedures of C2302g.

Experi ence has shown that sufficient naterial should be avail abl e on board
after these efforts to conduct HAZM NCEN operations and performthe
preventive, corrective, and facilities naintenance needed to support ship
operations.

During startup, it is highly likely that a |arge portion of the volune
collected will be unusable due to material deterioration or expired shelf
life, which cannot be extended. This material shall be transferred to the

supporting shore activity for reuse or disposal. The initial collection of HM
may include material not on the SHML.. Retention of this naterial on board
shal|l have to be justified or the material transferred ashore. |If the

material is required aboard, the SHWL nodification shall be requested per
par agraph C2302b

HAZM NCEN operators shall enter HM nonencl ature, NSN, manufacturer's part
nunber, unit of issue, stowage |ocation, and other pertinent information into
HCSWN to initialize the inventory control system

After the HAZM NCEN is in operation, the safety officer, HM coordi nator, and
master-at-arnms force can initiate periodic surveys of ship spaces to account
for all stores of HMso that it nay be entered into HCSWN. A 7-day's supply
of HM may renai n under the control and managenment of the workcenter(s)

provi ded adequate stowage (e.g. flamuable |iquid storage cabinets) is
avai |l abl e.
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(2) Qperation

(a) Hours of operation. The HAZM NCEN shall provide 24 hours of
service to workcenter custoners. The ship can acconplish this by establishing
normal hours of store operation during ship's working hours and on-cal
service during other periods. The nunber of hours that the store should
remain open will be dictated by experience, but shall be sufficient to support
shi p's mai ntenance and al |l ow personnel to return unused HM used HM and HW
contam nated itenms during and at the end of the nornmal workday. Guidance on
HAZM NCEN hours of operations may be available fromtype comanders based on
experi ence on ot her ships.

(b) HM delivery. Wen workcenter supervisors require HMthat is
normal Iy issued fromthe HAZM NCEN, they should provide that requirement to
the HAZM NCEN. The followi ng are request procedures that have been
successf ul

1. Phone-in HMrequest in advance for inmmediate pickup

2. Request turned in at the HAZM NCEN for pickup with a
m ni mal wait

3. Request formfilled out and submitted in advance of the
requi renent for immediate pickup the next day.

The system shall concentrate on being user-friendly, enphasizing paperwork
reducti on and ease of obtaining the material to do the work. The HAZM NCEN
shall not require the user to submt a requisition for HM. Ships should
consi der paperl ess procedures, which require providing the necessary

i nformati on verbally to the HAZM NCEN operator, but the user shall sign for
the HM using a formgenerated by H CS

The HAZM NCEN shal | provi de workcenter personnel with the anmount of HM
necessary to acconplish the job. |If a worker needs only a pint of a solvent |,
only a pint should be issued; not a quart. The HAZM NCEN shoul d, where
possi bl e, break down the volume issued using smaller containers. The

HAZM NCEN shal | nmark these contai ners per paragraph C2302e prior to issue.

Re- pour operations may not be an option for all HAZM NCENs due to space and
safety Iimtations. Consult with the safety officer (or supporting industrial
hygi ene officer) to determ ne advisability of re-pour operations.

When HM is requested, the HAZM NCEN operator will consult the H CSWN dat abase
to determine if the HMis available. |If the HMis available, an issue
transaction is acconplished and the HMis issued. |If the material is not
avai |l abl e, the HAZM NCEN shall requisition it fromthe ship's supply
department. The HAZM NCEN shall account for the HMin H CSWN upon recei pt
and issue it to the requesting workcenter. Material not on board will have to
be requisitioned by the supply departnment using normal procedures.

Once a HAZM NCEN is in operation, the supply departnent shall not accept
requisitions for or provide any SH\L MM “Y” directly to ship workcenters.

(c) HAZM NCEN stock |levels. The HAZM NCEN HM stock |evels will
requi re establishment without historic use data. The HAZM NCEN shal | survey
wor kcenters to determne the amount and types of HMthat they expect to use
and they expect the HAZM NCEN to have on-hand. A review of Pl anned
Mai nt enance System (PM5) and technical manual requirenents for HM use will
establish a credible basis for carrying the SHWL. MM “Y” itenms aboard. Once
usage data becones avail abl e, the HAZM NCEN shal |l establish high and | ow
(reorder point) stock levels for each HMit nanages and shall strive to
mai ntain | evel s above the owlevel point. Wen the stock |evel of a HM
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reaches a reorder point, HAZM NCEN shall obtain resupply fromthe supply
departnment bul k stowage and repackaged as necessary into units of issue
wor kcenters normal |y require.

(d) HMreturn. At the conpletion of a maintenance action, the end
of the workday, or the end of a 7-day use period, workcenters shall return
unused HM that was issued fromthe HAZM NCEN and its contai ner as well as any
residue fromthe maintenance action to the HAZM NCEN. Unused HM shal | be
consolidated with |like material and appropriate inventory adjustnents nmade in
H CSWN. Used HM shall also be consolidated with Iike material for offload
per section C2302g. Enpty containers free fromcontani nants shall be retained
for future use with the same HM Enpty containers that are contani nated or
cannot be reused shall be disposed of per the requirenments of reference C23-3.
Rags or other residual materials used with HVM shall be processed aboard (if
capabl e) or containerized for shore processing.

At the end of the workday, HAZM NCEN operators shall use HHCSWN to print a
report of workcenters delinquent in returning unused HVM or enpty containers.
They shoul d vigorously seek out any nmaterial not returned.

(e) Lessons |earned. Through operation of the HAZM NCEN on
prototype ships, the Navy has |l earned the follow ng | essons:

1. Failure to neet the demands of a workcenter for a HMw ||
probably result in the stockpiling of the HM by the workcenter in the future.

2. HAZM NCENs mnust overcomne resistance to change and mi strust
of their ability to provide needed HM wi th exceptional response tine, nmateria
availability, and reduction (to the greatest extent possible) of paperwork
demands upon the custoner. An around-the-clock operation is essenti al

3. It is likely that |arge amunts of excess, expired, or
used HMwi || be collected in the initial phases of inplenmentation and will
require off-loading to a shore facility. Space must be set aside to
accommodate this material and advanced planning with the supporting shore
facility is necessary to enable a snooth and rapid transfer of this materi al
of f the ship.

C2304. GENERAL STORAGE REQUI REMENTS

bserve the foll owi ng general precautions to mnimze hazards inherent in the
handl i ng and storage of HM

NOTE:
Precautions are applicable to storage of HMin all |ocations.

a. Mterial normally thought to be safe nay becone hazardous under
certain conditions. Wen containers |leak or are heated, chem cal reactions
may result, leading to fire, explosion, or rel ease of toxic reaction products.
Consequently, stow chemicals in such a way that inconpatible chenicals are
segregat ed and separ at ed.

b. Stowall large quantities of flamuable and conbustible liquids with a
fl ashpoi nt |1 ess than 200°F in flammble |iquid storeroons, ready service
storeroons, or issue roonms. Coolants, hydraulic fluids, lubricants, and
aerosol s shall also be stowed in one of the above. Use in-use flammble
liquid cabinets within or near the workspace to stow a linited (7-day)
quantity of flanmable |iquids used routinely on a daily basis. Do not use in-
use flammabl e liquid cabinets to store nore than 30 gall ons of flammable
liquid per space.
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c. Post HM stowage | ocations with a CAUTION sign that states:
HAZARDOUS MATERI AL STORAGE AREA

ot ai n these signs through the Navy supply system using National Stock Number
(NSN) 9905-01-342-4851 (10" X 7") or 9905-01-342-4859 (3" X 5").

d. Permanently mount a | abel on | ockers and cabinets used for in-use
fl ammabl e and conbustible |iquids worded as foll ows:

FLAMVABLE/ COVBUSTI BLE LI QUI DS

DURI NG STRIP SH P CONDI TI ON, THE CONTENTS OF THI S CABI NET SHALL BE
RELOCATED TO A FLAMMABLE LI QUI DS STOREROOM | SSUE ROOM OR READY
SERVI CE STOREROOM

e. Ensure that HM stowage | ocations other than cabinets and | ockers are
equi pped with supply and exhaust ventilation. Keep ventilation systemin good
operating condition. Any area to be used for HM stowage must first be
eval uated by an industrial hygienist.

f. Restrict access to HM stowage | ocations to personnel authorized by the
responsi ble division officer. Entry to confined |ocations shall occur only
after obtaining the gas free engineer's approval as specified in chapter B8 of
t hi s nmanual .

g. Mark stowage conpartnents to identify type of HM stored and keep the
conpartnent/materials clean and dry at all tinmes.

h. Do not transfer material to any contai ner that was previously used for
a different material wthout first checking the materials' conpatibility. |If
unsure, check with the HM Coordi nat or

i. Stow inconpatible materials in separate conpartnents to prevent m xi ng
in the event of a spill. See appendices C23-C Hazardous Material Conpatibili -
ty Storage Di agram and C23-F Inconpatible Materials Chart. Appendices C23-D
and C23-F provide informati on on stowage requirenments based on the hazard
characteristic code (HCC).

j. Stow HMonly in containers that are conpatible with the material (e.g
do not place corrosive materials in nmetal drums).

k. |If space linmtations necessitate storing inconpatible materials in the
sanme conpartnent, mmintain a separation distance of at least 3 feet. This
provides only limted protection, therefore use all precautions, such as a
hi gh coami ng, to prevent accidental m xing. Coanmings will not prevent vapors,
generated frominconpatible HMin spaces, from mi xi ng and reacti ng.

NOTE:

Before using this exenption, consult the specific requirenents of

sections C2306 to C2311 that apply to the two inconpatible materials

for specific prohibitions (e.g. section C2309c(1)(a) prohibits the

storage of cal cium hypochlorite with flammabl e or conbustible

['iquids).

. Stack containers so that they will not crush | ower containers, becone
i mbal anced, or be difficult to access.

m Use material on a first-in, first-out basis, considering shelf life.
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n. Prohibit snoking, eating, or drinking in stowage areas.

0. Never permt open flanmes or spark producing itens in HM stowage areas.

p. The gas free engi neer shall nonitor stowage conpartnents for oxygen
depl eti on, suspect expl osive atnospheres, presence of potentially toxic
vapors, and CO, accunul ation any tinme the question arises as to the safety of
a stowage area

g. Operate only explosion-proof electrical equipnment in a potentially
expl osi ve environnent.

r. Seal and protect all containers against physical damage and secure for
heavy seas.

s. Maintain explosion-proof electrical fixtures in proper condition in
appl i cabl e HM st owage ar eas.

t. Do not stow HMin spaces or |ocations that are not specifically
aut hori zed for HM stowage.

C2305. GENERAL HANDLI NG AND USE REQUI REMENTS

bserve the foll owi ng general requirenments when handling HW

a. Work center supervisors shall ensure that, prior to using any HM
personnel under their supervision are trained on the hazards associated with
that material, and that they have been provided with necessary protective
cl othing and equi pnment (i.e. eye protection, respirators, and gl oves).

b. Workcenter supervisors shall ensure that adequate supply and exhaust
ventilation is nmaintained in all spaces where HMis used, that such systens
are in good operating condition, and that they have been eval uated as adequate
by an industrial hygi ene survey team Keep ventilation intakes clear of HM at
all tines.

c. Never store excess supplies of HMin work areas. Return surplus
material to the appropriate storage area or HAZM NCEN when not bei ng used.

d. Handle inconpatible materials in separate conpartnments to prevent
m xing in case of a spill.

e. Never mix inconpatible materials in the same collection containers.

f. Use appropriate personal protective equi pnent (PPE) when using HM

g. Avoid contact with the eyes or prolonged contact with skin when using HM

h. Prohi bit snoking, drinking, or eating in areas where HMis used.

i. Ensure PPE (eye protection, respirators, gloves appropriate to the HMin
use, etc.) is in good operating condition and is readily available to al
personnel working with HM

j. Wien mxing or pouring HV eye protection shall consist of chem ca
goggl es and full-face shields which have been cl eaned and disinfected before
bei ng i ssued to another wearer.

k. Before entering spaces that have been closed for significant periods,
have a gas free engi neer determ ne that atnosphere is safe for entry.
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. Use an appropriately selected and fitted respirator when potentially
exposed to harnful levels of particulate matter, hazardous gases, or vapors.
When in doubt, consult the MDR for specific guidance in this regard or for a
determ nati on of the need for nore stringent respiratory protection requirenents.

C2306. FLAMVABLE AND COVBUSTI BLE MATERI AL

A flammable material is any solid, liquid, vapor, or gas that will ignite
easily and burn rapidly with a flash point |ess than 1500°F. A flanmabl e
liquid is defined by the National Fire Protection Association (NFPA) as a
liquid with a flash point bel ow 100°F. Liquids having a flash point at or
above 100°F are conbustible Iiquids. Flamrable Iiquids are nobre hazardous
than conmbustible Iiquids since they can produce ignitable vapors in the

typi cal shipboard environment without first being heated. Al flanmable and
conbustible |iquids pose a danger to personnel and the ship, particularly

those |iquids having flash points bel ow 200°F, since hot surfaces up to 200°F
commonl y occur aboard ship. Never carry flammable or conbustible |iquids
aboard ship in quantities in excess of that required. Stow flammble and
conbustible liquids in approved |locations. Dispense flammble and conbustible
liquids from shipping containers only into safety cans or other approved
portabl e containers. Never use flammble or conbustible |liquids near a heat
source or spark-producing device.

a. Storage Requirenents

(1) Store flanmabl e and conbustible naterials foll owi ng the precau-
tions listed in paragraph C2304.

(2) Store flanmabl e and conbustible naterials separately from oxidiz-
ing mterials (i.e., sodiumnitrite, calcium hypochlorite, potassium permanga-
nat e, peroxides, and strong inorganic acids (nitric, hydrochloric, and
sul furic acids)). See appendices C23-C, Hazardous Material Compatibility
Storage Diagram and C23-F, Inconpatible Materials Chart.

(3) Authorized storage |ocations for flammable and conbusti bl e
materials are limted to the foll ow ng:

Mat eri al Locati on
(a) Liquids with flash points Fl anmabl e |i qui ds st oreroom
bel ow 200 degrees Fahrenheit i n-use flanmable |iquids stowage

cabinet (in-use material only).

NOTES:
1. No in-use storage of these materials is allowed in machinery
spaces.
2. In nucl ear powered ships, small anmounts of isopropyl alcohol (Iess

than two quarts) may be stowed in a nucl eonics room or secondary
chem stry room cabi net.

Mat eri al Locati on

(b) Solids and seni-solids which Fl anmabl e |i qui ds st oreroom
readily give off flammble vapors.
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(c) Solids which burn with extrene Fl anmabl e |i qui ds storerooni
rapi dity because of self- i n-use flanmable |iquids
cont ai ned oxygen. st owage cabi net

(d) Materials which ignite FIl anmabl e |i qui ds storeroom
spont aneousl y when exposed to air.

(e) Al lubricating oils and petro- FIl anmabl e |i qui ds st oreroom
| eum products with a flash point flammabl e |iquids conmerci al
greater than or equal to 200 cabinet (in-use material
degrees Fahrenheit but |ess than only)/Up to 12 Gals. within
1, 500 degrees Fahrenheit. a coam ng capabl e of contai ning

the total anpbunt stowed (in-use
mat eri al only)

(f) Store cargo of the type described in (e) above, carried by
Cargo Ships and Olers in either a cargo hold under fixed HALON or CO, gas
flooding or sprinkler protection or on the weather deck under protection from
the elenments. Normally stow used/ excess HM aboard conbat | ogistics force
ships, carried for the purpose of easing used/ excess HM stowage requirenents
of conbatants or for retrograding such material to the continental U S
(CONUS), on the weather deck under protection fromthe el ements unl ess bel ow
decks cargo stowage for this material is avail able aboard the ship.

(g) Ensure ordinary conbustible nmaterials such as rags, paper and
wood are not stowed in flammabl e stowage areas; however, oily rags should be
stowed in these areas after being placed in suitable containers.

(4) Prohibit open flanmes or spark-producing itenms in flanmmabl e stowage
ar eas.

(5) Ensure containers are secured with metal banding or other approved
ti e-downs vice nylon, polypropylene or manila |ine.

b. Handling and Usage Requirenents

(1) Handl e and use fl anmabl e and conbustible materials per the
precautions listed in paragraph C2305. Many flammabl e and conbusti bl e
mat eri al s have additi onal hazardous properties (e.g. toxicity, see C2307).

(2) Never use a flanmmable material near a heat source or a spark-
produci ng device. Do not snoke in an area in which flammable material is
bei ng used. Post spaces in which flammable naterials are used as NO SMXI NG
ar eas.

(3) Keep scrapings and cl eaning rags soaked with fl ammabl e or combus-
tible liquids in a covered netal container. Do not |eave scrapings and
cleaning rags in a soaked state even in a covered nmetal container for |onger
than one work shift. Treat such materials as used/excess HV containerize to
prevent | eakage, and properly |abel and store.

(4) Ensure that containers of partially used flanmable materials are
returned to proper stowage facilities, are tightly closed, and are properly
| abel ed.

(5) Keep suitable fire extinguishing equipnment and materials ready at
all tines for instant use.

C2307. TOXI C MATERI AL

A toxic material has the inherent capacity to produce personal injury or death
t hrough i ngestion, inhalation, or absorption through any body surface. Toxic
materi al s are considered, and often nmarked by the manufacturer as being,
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poi sonous. Avoid contact with toxic materials by the proper use of suitable
i mper neabl e protective clothing, respiratory protection, and by strictly
followi ng all prescribed safe-handling procedures. Solvents, degreasers,
refrigerants, nercury, and hydraulic fluids are but a few of the toxic
materials that may be found aboard ship. |If stowed, handled, and used in the
proper manner, they present little or no danger.

a. Storage Requirenents

(1) Store all toxic material per the precautions listed in paragraph
C2304. Many toxic materials have additional hazardous properties (e.g.
flammability or conmbustibility, see C2306).

(2) Store all toxic material in cool, dry, well ventilated spaces
separated fromall sources of ignition, acids and acid vapors, caustics, and
oxi di zers. See appendi ces, C23-C Hazardous Material Conpatibility Storage
Di agram and C23-F, |Inconpatible Materials Chart.

(3) Seal all containers and protect them agai nst physical damage.

b. Handling and Usage Requirenents

(1) Handl e and use toxic materials per the precautions listed in para-
graph C2305.

(2) Use appropriate gloves and protective clothing when handling
sensitizers or potential skin irritants such as epoxy and pol yester resins and
hardeners where significant skin contact is likely. Only use protective skin
creamto supplenent, but not replace, the appropriate gloves for any operation
where significant contact with potentially toxic/ irritant/sensitizing
materials is likely.

c. Halocarbons (Refrigerants). Liquid or gaseous hal ocarbons have
nmultiple applications 1n the Navy. They are used as refrigerants, aeroso
propellants, solvents, and dielectric fluids and as fire extingui shing and
degreasi ng agents. Due to changes in the Clean Air Act, the use of
hal ocarbons is bei ng phased out; however, they are still used in the Navy.
Wth comon names of refrigerant R-11, R-12, R 22, R 113, R 114, and R- 116,

t hese products may be better known by nanes such as FREON, |SOTRON, FRI GEN,
FLUORANE , FREON MF, FREON TF, GENSOLV D, BLACO TRON TF, and ARKLONE P-113.

(1) To minimze the size of spills, procure, store, and use hal ocar-
bons in the small est amobunt and contai ner possible for an operation

(2) The Naval Supply System stocks all normally used hal ocarbons.
Shi ps shoul d procure hal ocarbons only through that system

(3) Prohibit snoking and hot work in areas or vicinity where hal ocar-
bons are bei ng used.

(4) Prohibit storage and consunption of food and tobacco in areas
wher e hal ocarbons are bei ng used.

(5) Sone types of FREON are nearly odorless and can nunb the sense of
snel | .

(6) Only use FREON-113 as a sol vent when specified and when such use
is essential
(7

d. Toxic Ceaning Solvents. Conduct shipboard operations involving toxic
cl eaning solvents in a manner which will not result in exposure of personne
to hazardous concentrations of airborne materials, significant or prol onged
skin contact, the creation of a potentially explosive atnosphere, or reduce
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oxygen levels below safe |limts. Ensure spaces subject to accidental or
uncontroll ed concentration of toxic vapors are checked by a gas free engi neer
and certified safe for entry prior to beginning work. Use nechani cal exhaust
ventilation (explosion proof) to exhaust vapors overboard to prevent reentry
and recirculation. Elimnate sources of ignition of vapors prior to ventilat-
i ng such spaces. For normal cleaning operations:

(1) Whenever practicable, conmpletely enclose the cl eaning operation to
prevent escape of vapors into working spaces.

(2) Ensure exhaust ventilation is available to renove or dilute the con-
centration of the vapors for the entire work period. |If exhaust ventilation is
not present to | ower vapor concentration, use respiratory protection equiprent.

(3) Wear gloves appropriate to the HMin use and chemnical goggles, at a
mnimum to protect the skin and eyes from exposure.

(4) Use chem cal goggles and ot her protective clothing appropriate to
the HMin use to protect the face, neck, arns, hands, and body when using acid
or alkali cleaners.

e. Trichloroethane (also known as 1, 1, 1-Trichl oroethane and inhibited
met hyl chloroform 1s a hal ogenated hydrocarbon extensively used as a sol vent
for greasy filns and oil deposits on machi nery and ot her equi pment. Wen
properly used, its vapors have a | ow order of toxicity. However, vapors of

this solvent, especially when sprayed or heated, will readily accunulate in
confined spaces and increase the chance of harnful exposure. Trichloroethane
is toxic if taken internally and when heated wi |l deconpose into products that

may be nore toxic.

f. Mercury represents a potential personnel health hazard if ingested,
absor bed through the skin, or inhaled. Inorganic or elenental mercury can
vaporize at roomtenperature in anmounts hazardous to the health. In addition
to health hazards, nercury nay be damaging to materials and equi prent.
Mercury and its conpounds are especially corrosive to certain non-ferrous
netals and their alloys, such as alum num copper, and silver.

(1) Mercury Storage

(a) Store nercury and mercury conpounds, including waste, in a
cool, dry, well-ventilated area. The storage area shall be well away from
sources of heat.

(b) Secure mercury containers to avoid accidental breakage or
spillage, and keep in trays or shelves with a lip of sufficient height to
contain the contents, if spilled.

(c) Store nercury and mercury conmpounds in their origina
cont ai ners, whenever possible. Tightly seal containers with a stopper or cap
and keep cl osed when not actually in use. Label containers per paragraph
C2302e.

(d) Cean up nercury or mercury conpound spills inmediately.

(e) Store small quantities of mercury in a NAVSEASYSCOM ner cury
storage | ocker, NAVSEA draw ng number 803-5184175.

(2) Mercury Use. Personnel engaged in nercury handling shall
(a) Wear protective clothing as necessary to prevent their skin
and clothing fromconing in contact with nmercury. Such protective clothing
i ncl udes rubber or plastic clothes, aprons or equival ent coveralls, and
rubber - sol ed shoes or rubber boots.
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(b) Rerove all jewelry that could become contaminated with
nercury.

(c) Not eat, drink, snoke, or apply cosnetics in a mercury
handl i ng ar ea.

(d) Wash with soap and water imediately after working with
nmercury or mercury conponents, and prior to eating, drinking, snoking, or
appl yi ng cosnetics.

(e) Carefully examine clothing after any nmercury spill and at the
end of each work session. Any clothing found to be contami nated with nmercury
or mercury compounds shall be cl eaned of visible nercury, then rempved, placed
into double plastic bags and di sposed of as nercury waste.

(f) Prior to handling or transporting any instrument or equi prment
contai ning mercury, seal, cap, plug, or double-bag the itemin plastic to
prevent spill age.

(g) Inmediately and properly clean up spilled nercury.

(h) Not use conpressed air for cleaning up spilled nercury.

(i) Avoid allowi ng nmercury to contact hot surfaces that could
accel erate vaporization and increase the inhalation hazard.

(j) Decontam nate equi pnent used in handling nmercury after each
wor k sessi on.

g. Polychlorinated Bi phenyls

(1) I'n general, PCBs, if properly nanaged, do not present a najor
heal th hazard. The Environnmental Protection Agency banned PCBs in nost
manuf acturing processes in 1979. However, PCBs nmay be found as a fire
retardant in many materials used in ship construction where stocks of PCB
mat eri al purchased prior to the ban were consunmed. Sone exanpl es of shi pboard
materials used in ship construction which may contain PCBs include: sound
danpeni ng on reduction gears; electrical cable insulation; foam hul
i nsul ation; rubber (used as bandi ng and sheet rubber for cabl eways, pipe
hanger liners, isolation nmount, and vent gaskets); packing and grommets for
el ectrical cable stuffing boxes; and pipe insulation and | aggi ng.

NOTE:

PCB- cont ai ni ng construction materials installed in Navy ships need not
be renpbved because they contain PCBs. Installed PCB-containing
construction materials normally need not be | abel ed.

(2) Label PCB-containing electrical/electronic conponents (primarily
capacitors) per the guidance provided in reference C23-4. Label PCB-
contam nated tools and waste materials (such as dust fromventilation ducting
whi ch are known to contain PCB-inpregnated felt gaskets) per paragraph
C23079(4) (c) .

(3) Wth the exception of ventilation duct cleaning, work involving
known or potential PCB-containing materials shall normally be acconplished in
port. Obtain assistance through the nearest naval shipyard environnental
program of fi ce, Navy nedical treatment facility, or NAVENPVNTMEDU prior to
such acti on.
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(4) For situations not involving unprotected PCB skin contact, enploy
routi ne work and personal hygi ene neasures (such as washi ng hands and ot her
exposed skin surfaces with soap and water when work is conpleted) appropriate
for any occupational setting.

(a) Wien working with PCB-inpregnated materials such as insulating
felts or with articles that contain liquid PCB solutions, strictly observe
good housekeepi ng procedures to avoid the possibility of secondary surface
cont anmi nati on.

(b) Personnel involved in PCB-related work activities shall not
eat, drink, snoke, chew tobacco or gum or apply cosnetics in the space in
whi ch work is being perforned.

(c) Collect and di spose of PCB-containing waste, scrap, and
debris; dust collected fromventilation systems known or suspected of
contai ning PCB-i npregnated felt gaskets; and PCB-contani nated cl ot hing
(consigned for disposal) in sealed inperneable containers specified in
appendi x C23-A and | abeled with the |arge | abel described in appendi x C23-E
Di sposal should be per the procedures of section C2302g. Specifically notify
the receiving activity that PCBs or material containing PCBs is being
transferred.

(d) Wien PCBs or PCB-containing material are sufficiently heated

they will deconpose into products that are nore toxic than PCBs. Do not
performhot work in the i medi ate area when work is perfornmed with PCBs or
PCB-contai ning material. Do not perform hot work, including welding, torch

cutting, brazing, grinding, and sawing on ventilation systens conponents
within 12 inches of either side of a flange containing felt gaskets.

(e) Specific work practices for the renoval and handling of PCB
felt, maintenance and cl eaning of ventilation ducting containing PCB felt, and
mai nt enance and handl i ng of other shipboard PCB materials are provided in
reference C23-4.

(f) Label all reusable cleaning equi pnent enployed in cleaning
systens potentially contanminated with PCBs with PCB | abel s described in
appendi x C23-E. Use the large | abel whenever practicable. |f the large |abe
does not fit, use the small | abel. Equipnent to be |abeled includes vacuum
cl eaner, vacuum hoses and wor ki ng end tools, brushes, Vent Duct C eaning
System conponents, dust pans, scrapers, and putty knives. Label; bag, where
possi bl e; and stow this equipnment in a location where it will not be
accidentally used for other purposes.

(5) The baseline industrial hygiene survey shall specify persona
protective equi pmrent and nedi cal surveillance for any potential PCB-
rel ated work.

C2308. CORROSI VE MATERI ALS

Corrosive materials are chemicals such as acids, alkalis, or other liquids or
solids which, when in contact with l[iving tissue, will cause severe damage to
such tissue and/or netals by chemical action. |In case of |eakage, corrosive
material may materially damage surfaces or cause fire when in contact with
organic matter or with certain chemcals.

a. Storage Requirenents

(1) Store all corrosive materials per the precautions listed in
par agraph C2304.
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(2) Store corrosive materials in their properly |abeled, origina
cont ai ners.

(3) Ensure that acids and alkalis are stowed separately from each
ot her.

(4) Ensure corrosive materials are not stored near oxidizers or other
i nconpatible naterials. See appendi ces C23-C Hazardous Material Conpatibility
St orage Di agram and C23-F | nconpatible Materials Chart.

b. Handling and Usage Requirenents

(1) Handl e and use corrosive materials per the precautions listed in
par agraph C2305 or as directed by Mii ntenance Requirenent Card, NSTM
i ndustrial hygiene survey, or manufacturer's instructions.

(2) As a nminimm wear chem cal goggles, full-face shields, and rubber
gl oves when handling acids or other corrosive naterials. Geater protection
may be required as specified by M ntenance Requirenent Card, NSTM industri al
hygi ene survey, or manufacturer's instructions.

(3) Never allow corrosive materials or their vapors to cone in contact
with the skin or eyes.

c. lnorganic Acids

(1) Stow liquid inorganic acids, such as hydrochloric, sulfuric,
nitric and phosphoric acids bottled in glass or plastic in such a manner that
they are cushi oned agai nst shock. They should be kept in their origina
shi ppi ng carton inside suitable acid-resistant |ockers, cabinets or chests,
| ocated in storeroons below the full-1oad waterline. Except where stowed in
chests or | ockers, the I ower part of the bul kheads where acids are stored
shall be provided with a watertight acid-resistant rubber |ining.

(2) Maintain hydrofluoric acid in acid-proof polyethylene or ceresin-
lined bottles at all tines and never allow themto conme in contact with skin
or eyes.

(3) Stow nmedical acids in acid resistant containers in the medical
st or er oom

(4) Do not stowinorganic acids in flammable |iquid storeroons, except
when contained within an aci d stowage | ocker. Since many inorganic acids are
oxi di zers, stowage in a flamuable |liquid storeroom even in an acid | ocker
shoul d be avoi ded.

d. Oganic Acids. Do not permt liquid and solid organic acids, such as
gl acial acetic, oxalic, carbolic, cresylic, and picric acids to conme in
contact with the eyes or skin. These acids are corrosive to alumnumand its
alloys, to zinc, and to lead. Keep these acids, usually packaged in gl ass
bottles, fromfreezing and physical damage. Stow these acids in a |ocker
lined with acid-resistant naterial in the flammble |iquids storeroom separat -
ed by a partition, or by at least 3 feet, fromall other material

e. Alkalis. Stow alkalis (bases), such as sodi um hydroxi de, trisodium
phosphate, sodi um carbonate, potassium hydroxide, |ithium hydroxide, and
ammoni um hydr oxi de (ammoni a water) in designated | ockers, cabinets, or chests.
Keep al kalis separated from aci ds, oxidizers, and other inconpatible
materials. Ensure the stowage area is dry.
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NOTE:

Many shi pboard cl eaning agents and laundry nmaterials contain alkalis
in very strong concentrations. bserve specified stowage and handl i ng
precautions for these materials.

C2309. OXI DI ZERS

An oxidizer is any material, such as chlorate, perchlorate, pernanganate, per-
oxide, nitrate or nitrite which yields oxygen readily to support the
conbustion of organic matter, or which may produce heat, or react explosively
when it cones in contact with many other materials. Higher tenperatures

i ncrease the possibility of oxygen rel ease from oxidizers and the possible
initiation of fire. Heat shall be avoi ded when handling and storing

oxi di zers.

a. Storage Requirenents

(1) Store oxidizers following the precautions listed in paragraph
C2304.

(2) Do not store oxidizers in an area adjacent to a magazi ne or heat
source or where the maxi numtenperature exceeds 100 degrees Fahrenheit under
nor mal operating conditions.

(3) Ensure that oxidizers are not stored in the sane conpartnent with
fl ammabl e or combustible materials such as fuels, oils, solvents, grease,
pai nts, or cellul ose products. See appendices C23-C, Hazardous Materi al
Conpatibility Storage D agram and C23-F, |Inconpatible Materials Chart.

b. Handling and Usage Requirenents

(1) Handl e and use oxidizers per the precautions listed in paragraph
C2305.

(2) Do not use oxidizers in an area where they mght mx with
fl ammabl e or conmbustible materials (i.e., fuels, solvents, oils, grease,
pai nts, or cellul ose products).

(3) When transferring oxidizers to second containers, ensure that the
second container is conpatible with the oxidizing material. Place appropriate
war ni ng | abels on the second contai ner

(4) Do not renmove or obliterate warning | abels from containers.

(5) Ensure oxidizing materials are only handl ed or used by authorized
per sonnel

c. Calciumhypochlorite is a very strong oxidizer used to provide the
sanitizing and bl eaching property of chlorine w thout requiring the handling
of gaseous chlori ne.

(1) The follow ng precautions apply to the stowage of cal ci um hypo-
chlorite

(a) Stow the ready usage stock of 6-ounce bottles issued to the
nmedi cal and engi neering departments in a | ocked box nounted on a bul khead,
preferably in the cognizant departnent office space. Do not, under any cir-
cunmst ances, install the box in a machinery space, flammble |iquids storeroom
berthi ng space, storeroom or in the oil and water test |aboratory areas. A
nmetal box such as a first aid |locker is reconmended for this purpose. Drill
three vent holes in the bottomof the box, each 1/4-inch in dianeter, to all ow
the rel ease of any chlorine products. (The nmetal box is a standard stock
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item readily available, is relatively inexpensive and requires only repaint-
ing to be suitable). No nore than 3 days supply of cal ci um hypochlorite shal
be mmintained in ready usage stock at any one tinme. Only 6-ounce bottles are
to be used as ready usage. Do not use 3-3/4-pound bottles of cal cium

hypochl orite as ready usage stock

(b) Stow ready usage stock for sewage disposal treatnment in stee
or al um num cabi nets or racks l|ocated on a bul khead in the macerator-
chlorinator space. Do not stow paints, oils, greases, or conbustible organic
material in this space. Equip cabinets or racks with shelving and retaining
bars to secure the individual containers.

(c) Stow storeroom stocks in |abeled, ventilated | ockers, or bins.
Locate these | ockers or bins in an area where the naxi mumtenperature will not
exceed 100 degrees Fahrenheit under normal operating conditions and which is
not subject to condensation or water accunulation. The area shall not be
adj acent to a magazine, and the |ockers and bins shall be located at |east 5
feet fromany point heat source or surface that nay exceed 140 degrees
Fahrenheit. Do not |locate these |lockers in an area used for stowage of
paints, oils, greases, or conbustible organic materials. Do not stow nore
than 48 6-ounce bottles or 36 3-3/4-pound bottles in any individual |ocker or
bin. Only issue calciumhypochlorite to personnel designated by the nedica
or engi neer officer.

(d) Stow cal cium hypochlorite, carried as cargo, in a separate
encl osure constructed of steel or expanded netals. Ensure that the enclosure
has a secure door. Do not |locate the enclosure in an area used for stow ng
paint, oils, greases, or other conbustible materials. Locate the enclosure in
an area where maxi mum tenperature will not exceed 100 degrees Fahrenheit under
normal operating conditions and is not subject to condensation or water
accunul ation. Do not |ocate the enclosure adjacent to a nmagazine and within 5
feet fromany point heat source. Sprinkler protection is not required but
need not be avoided. For unpalletized material, equip the enclosure with
shelving and retaining bins to contain securely the individual boxes.

(e) Label all lockers, bins, and enclosures with red letters on a
whi t e background:

HAZARDOUS MATERI AL, CALCI UM HYPOCHLORI TE
(2) The follow ng precautions apply when using cal ci um hypochlorite:
(a) Mx only with water.
(b) Do not allow cal ciumhypochlorite to come into contact with
paints, oils, greases, wetting agents, detergents, acids, antifreeze, alkalis,
or conbustible material s.

(c) Do not remove or obliterate warning |abels.

(d) Dispense only in clean, dry utensils and only in anounts
required for i mediate use.

(e) Avoid contact with skin and eyes.
(f) Ensure containers are not used for any other purpose.
(g) Do not mx with materials containing anmoni a.

(h) For external contact or if taken internally, follow the
instructions printed on the container |abel or in the MSDS
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(i) No special firefighting precautions are required for fires
caused by cal ci um hypochlorite.

d. Oganic Chlorine Laundry Bl each. This bleach contains an organic
chlorine-liberating conpound and was sel ected as a | ess hazardous material to
repl ace cal ci um hypochlorite as laundry bl each. However, under conditions of
hi gh heat and hum dity, organic chlorine laundry bl each emts vapors that can
be hazardous to personnel. Stow this bleach in a cool, dry place as far from
conditions of high heat and hum dity as possible. Do not mx with naterials
cont ai ni ng anmoni a.

C2310. AEROSOLS

Materials in aerosol containers: An ever-increasing demand exists for
pressurized (aerosol) dispensers for the application of paints, enanels,

| acquers, insecticides, inspection penetrant kits, lubricating oils, sili-
cones, and rust preventatives. The aerosol propellants nay be | ow boiling
hydrocarbons that are flammbl e, such as propane or isobutane. The contents
of the aerosol-type pressurized containers are under pressure, and exposure to
heat nay cause bursting of the di spensers. The propellants in higher
concentrati ons may be anesthetic, asphyxiating, and extrenely flammable. The
deconposi tion products forned when propellants contact open flames or hot
surfaces nmay be corrosive, irritating, or toxic.

a. Storage Requirenents (except for personal hygi ene and shavi ng
product s)

(1) Stow aerosols follow ng the precautions listed in paragraph C2304.
(2) Ensure that inside stowage of aerosols is in the flammble |iquid
storeroom See appendi ces C23-C, Hazardous Material Conpatibility Storage
Di agram and C23-F, Inconpatible Materials Chart.

(3) Stow ship's stores aerosol stock itens in the flanmmble |iquid
st orer oom

(4) Do not stow containers in areas with tenperatures above 120
degrees Fahrenheit or adjacent to steamlines, hot zones, or heat sources.

(5) Limt ready-usage stocks of any one product |ocated at work areas
to 7-days supply.

b. Handling and Usage Requirenents

(1) Handl e and use aerosols per the precautions listed in paragraph
C2305.

(2) Never use aerosols near a heat source or a spark-produci ng device.
Do not snoke in the area in which aerosol material is being used.

(3) Keep aerosol containers away fromsteamlines, electronic equip-
nment, hot water, and other heat sources.

(4) Avoid prol onged exposure of aerosol containers to sunlight.

(5) Avoid prolonged or repeated inhalation of aerosol spray or vapors
of residual I|iquid.

(6) Do not disperse aerosol spray near flames, hot surfaces or
ignition sources due to potential hazards fromthermal deconposition products.

(7) Ensure food or tobacco products are not contamnated with spray.
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(8) Avoid accunul ation of wetted rags or clothing that may be subject
to spontaneous heating or ignition. |Ignition may be initiated by the tenpera-
ture of |ow pressure steam pipes, the surfaces of incandescent |ight bul bs,
sunlight, or any other heat source.

(9) Avoid accunul ation of aerosol or flanmable concentrations of
aerosol spray or vapors in the air.

(10) Use aerosols containing material with a flash point less than 73
degrees Fahrenheit on board ship only when required for a specific use and
aut hori zed by the cogni zant division officer

C2311. COVPRESSED GASES

Aboard Navy shi ps, nunmerous cylinders of conpressed gases will be found. Com
pressed gases are used for wel ding operations (oxygen and acetylene), in
refrigeration and air conditioning systens, and for purging various systens
(nitrogen). Cylinders of conpressed gases are potential explosion, fire, and
heal th hazards if strict conpliance with existing requirenents is not net.

a. Storage Requirenents

(1) General

(a) Only stow conpressed gases, with the exception of flammable
and expl osi ve gases and ready service cylinders, in conpartnents designated
for cylinder storage, as shown in applicable plans for each ship. Wenever
practical, stowage shall permt renmpval of any cylinder without disturbing
other cylinders. Such conpartnents shall

1. Be kept free of all flammable and conbustible materials
(especially greases and oils).

2. Be mmintained at tenperatures bel ow 130 degrees Fahrenheit.

3. Have instructions posted at all entrances requiring ventila-
tion of the conpartnent for a period of at |least 15 minutes prior to entry.

(b) Securely fasten each individual cylinder in the vertica
position (valve end up) by nmetal collars and with horizontal restraints to neet
Grade "B" shock nounting requirements.

(c) Stow cylinders by date of receipt, and place into service in
the order of receipt.

(d) Tag enpty cylinders EMPTY, or mark MI, and segregate from ful
or partially full cylinders.

(2) Oxygen

(a) Only stow oxygen cylinders in designated, well-ventil ated
spaces except as noted in paragraph C2311a(4)(b).

(b) Conduct an atnospheric analysis prior to entry into any seal ed
conpart nent where oxygen is stowed as specified in chapter BS8.

(3) Flanmabl e and Expl osi ve Gas Wat her Deck Stowage. Unless approved
bel ow deck stowage | ocations are shown on a ship's plan, all flammble and
expl osi ve gas storage shall be on the weat her deck. Take the foll ow ng
precautions, in addition to those in section C2311a(1l) when storing flammabl e
or expl osive gasses on the weat her deck
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(a) Never stow oxygen bottles in close proximty to fuel gas
cyl i nders.

(b) Screen cylinders fromthe direct rays of the sun

(c) Protect cylinder valves during winter months from accumul a-
tions of snow and ice.

(d) Make every effort to prevent corrosion of threaded connections
on cylinders. However, under no circunstances use grease or flanmable
corrosion inhibitors on oxygen cylinders.

(e) Ensure stowage areas are as renpte as possible from navigat -
ing, fire control, and gun stations.

(f) Keep all flammble materials, especially greases and oils, out
of the stowage area.

(4) Ready Service

(a) The follow ng gas cylinders, when in use or staged for use,
are pernitted bel ow decks outside of stowage compartnents:

1. Fire extinguishers (portable)

2. Fire-extinguishing cylinders permanently connected to
fixed fire-extinguishing systens

3. Gas and chemnical canisters for oxygen breathing apparatus

4. \elding cylinders

5. Medical gas cylinders

6. Cylinders containing refrigerants

7. Disposable cylinders supplied as repair kit accessories

(halide | eak detector kits, for exanple).

(b) Welding Cylinders. Cbserve the follow ng special instructions
and precautions regardi ng oxygen and fuel gas cylinders in ready service:

1. Install cylinders of gas necessary to equip each autho-
rized shop and repair |ocker in accordance with approved plans or specifica-
tions.

2. Fasten cylinders securely in a rack (stationary or
wheel ed). Ensure acetylene cylinders are always stowed vertically. Securely
fasten the rack, in turn, to the bul khead at the designated |ocations.

3. Never | eave equi pment unattended.
4. Return welding units to designated stowage as soon as worKk
is conplete.
5. Post the followi ng warning at each designated stowage
| ocati on:
WARNI NG
NOT SECURE
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Unit is NOT SECURE while pressure shows on gauges, or when cylinders
are not firmy fastened to rack or to bul khead, or when rack is not
firmy fastened to bul khead. |If renpved fromthis |ocation
constantly attend this unit until returned and secured.

6. Attach a card to each welding unit with the follow ng

i nstructions:

Return to (designated | ocation) imediately on conpletion of work. Do
not |eave unit unattended while away from above location. Unit is NOT
SECURE whil e pressure shows on gauges, or cylinders are not firmy
fastened to rack, bul khead, or stanchion

b. Handling and Usage Requirenents

(1) Never drop cylinders nor pernit themto strike agai nst one anot her
violently.

(2) Never use a lifting magnet or a sling (line or chain) when handling
cylinders. |If a crane or hoist is used, provide a safe cradle or platformto
hol d cyl i nders.

(3) When returning enpty cylinders, be sure that valves are closed and
that valve outlet, if provided, and cylinder valve protection caps are in
pl ace.

(4) Be sure that all cylinders in the ship's stores are approved under
Department of Transportation (DOT) regul ations. Non-magnetic cylinders are an
exception.

(5) Refill cylinders only when such action is specifically approved by
t he conmmand.

(6) Fill a cylinder only with the gas for which the cylinder has been
speci fically designated.

(7) Do not rermove or change the numbers or nmarks stanped into cylin-
ders without the specific approval of the Defense General Supply Center

(8) Never use cylinders for rollers, supports, or for any purpose
other than to carry gas.

(9) Never tamper with the safety devices on valves or cylinders.

(10) Never hammer or strike the valve wheel in attenpting to open or
cl ose valves. Use only wenches or tools provided and approved for this
pur pose.

(11) Be sure that the threads of regulators or other auxiliary equip-
nment are the sane as those on cylinder valve outlets. Never force connections
that do not fit.

(12) Do not use regul ators, pressure gauges, nmanifolds, and rel ated
equi pnent that are provided for a particular gas on cylinders containing dif-
ferent gases.

(13) Repair or alter cylinders or valves only when authorized by
NAVSEASYSCOM

(14) Unl ess specifically authorized, never subject conpressed gas

cylinders, either in stowage or in service, to a tenperature in excess of 130
degrees Fahrenheit. Do not allow a direct flane to cone in contact with any
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part of a conpressed gas cylinder. For carbon di oxi de extinguishers in spaces
above 130 degrees Fahrenheit, see NSTM 555.

(15) Protect cylinders fromobjects that will cut or otherw se abrade
the surface of the netal.

(16) When testing for |eaking gas cylinders, use soapy water or |eak-
det ecti on conpound conform ng to M L-PRF-25567E

(17) Only use a gas cylinder that is properly marked (by col or of
paints or with the name of the gas stenciled on cylinder and valve). Return
all ms-marked cylinders to the nearest Naval Supply Depot.

(18) Work center supervisors shall ensure that supply and exhaust
ventilation exists in conpartnments where conpressed gases are stored or in
use, systens are in good operating condition, and have been eval uated as
adequate by an industrial hygi ene survey team

(19) To thaw out valve outlets that are clogged with ice, use warm (not
boiling) water. The use of boiling water will nelt the fusible plugs, if
present, and vent the cylinders.

(20) Never discharge a cylinder into any device or equi pment in which
the gas will be entrapped and create pressure. The only exception is a
cylinder equipped with a pressure regulator set to control the pressure.

(21) Never use oil-tolerant gases when oil-free gases are required.
This practice is discouraged by the fact that valve outlets are not inter-
changeabl e, however, there have been cases in which this safety feature has
been overcome by honmenmade adapters.

c. Recharging Cylinders Aboard Shi ps

(1) Recharge only oxygen, nitrogen and carbon di oxi de cylinders,
except as noted in paragraph C2311c(2).

(2) Ensure that the recharging is supervised by a graduate of the
Fl eet Trai ning Center Cryogenics School

NOTE:

Smal | cylinders of hydrogen routinely used for nuclear propulsion
pl ant operations may be refilled without a graduate of Cryogenics
School being present.

(3) Recharge a cylinder only if less than 5 years have passed since
its last hydrostatic test date. The only exceptions are 3A and 3AA cylinders
havi ng water capacities under 125 pounds, for which a 10-year hydrostatic test
frequency is approved. For fire extinguisher and fire extingui shing system
cylinder hydrostatic test requirenents, see NSTM Chapter 555.

(4) If evidence of oil or grease above the neck ring is present, do
not recharge oxygen cylinders.

(5) Before recharging, sniff-test each cylinder for evidence of con-
tam nation by a foreign gas. Oxygen and oil-free nitrogen cylinders should be
odorless. An oily odor fromthese cylinders indicates hydrocarbon contam na-
tion. Do not recharge contamni nated cylinders.

(6) Keep shipboard oxygen cylinders (aviators' breathing oxygen) and
nitrogen cylinders dry by not allow ng the cylinder pressure to go bel ow 25
I b/in°g Consider a cylinder wet if there is insufficient internal pressure
to cause a hissing noise when the valve is opened.
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Cc23-2

C23-3

C23-4

CHAPTER C23

REFERENCES

OPNAVI NST 5090. 1B, Environmental and Natural Resources Program Manual
( NOTAL)

NAVSUPI NST 4410.52B, Shelf-Life Itemldentification, Managenment, and
Control (NOTAL)

OPNAV Publ i cation P-45-114-95, CNO Policy CGuide for Shipboard
Hazar dous Material Container Disposal (NOTAL)

NAVSEA S9593- Al- MAN- 010, Shi pboard Managenent CGui de to PCBs and
associ at ed NAVSEA i ssued PCB Advi sories (NOTAL)
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